INTRODUCTION {#sec1-1}
============

The hip fracture refers to a fracture of the femur in the area of bone immediately distal to the articular cartilage of the hip, about 2 inches below the bottom edge of the lesser trochanter.\[[@ref1]\] The majorities of people with hip fracture are elderly and are treated surgically, which requires anesthesia.\[[@ref2]\] The surgery to correct the fracture can be performed under general anesthesia, epidural, spinal anesthesia or a combination of these techniques.

Surgical injury is followed by pain, stress-induced catabolism, impairment of organ function and a risk of thromboembolism and impaired cognitive function.\[[@ref3]\] These events may contribute to complications, a need for prolonged hospitalization, post-operative fatigue, delayed convalescence and the need for rehabilitation.\[[@ref3]\] Optimization of the individual care components in perioperative care (the fast-track methodology) reduces the need for hospitalization, morbidity and prolonged convalescence, with subsequent economic savings.\[[@ref4]\]

Early mobilization after surgery is essential for rapid functional recovery and is considered critical to the acceleration of recovery including analgesia without opioid oral nutrition, optimization of therapy, intravenous (IV) fluids and early ambulation.\[[@ref4]\] Pain relief is a prerequisite for the success of rapid recovery and this can be achieved with continuous peripheral nerve blockade is currently the most effective analgesic technique.\[[@ref5][@ref6]\]

Nutritional status, result of the balance between intake and nutrient requirements, it is important to properly maintain the composition and functions of the body.\[[@ref7]\] The elderly population is particularly prone to nutritional problems due to several factors.\[[@ref8]\] In recent study, the prevalence of malnutrition was high in hospitalized patients in Brazil.\[[@ref9]\]

In the era of evidence based medicine however, there are no scientific reasons to keep a patient in prolonged pre-operative fasting. This routine was questioned and shown to be unnecessary for most patients. As a result, many anesthesia societies have changed their guidelines and currently recommend intake of clear fluids up until 2 h before surgery and anesthesia.\[[@ref10]\] The benefits of fasting 6-8 h to prevent gastric aspiration have been questioned and this practice is considered obsolete.\[[@ref11][@ref12]\] Current guidelines recommend clear fluids (water, tea and juices without waste) up to 2 h before surgery.\[[@ref11][@ref12]\]

The surgery of hip fractures in elderly patients (over 60 years) are only performed in the hospital (SUS) (Brazilian public health care system), with patients in the use of urinary catheters with opioid analgesia and referred to the intensive care unit (ICU). The implementation of these protocols with quality control in elderly patients with hip fractures do not appear to be easy, but is necessary because the specialty requires interaction with several areas of medicine, involving the services of anesthesiology, orthopedics, nutrition and nursing and different hospital departments. The aim of this study was to compare outcomes after project implementation accelerated full recovery after surgery in orthopedics in a hospital with service to public patients over the age of 60 and hip fracture, with the primary objective to assess the time hospitalization, the number of suspensions of surgery, length of pre-operative fasting and the ability to receive net Carbohydrates (CHO) so complete motor block in the post-anesthesia care unit (PACU), time to reintroduce oral food compared with the data before implementation.

METHODS {#sec1-2}
=======

In May 2012, we initiated a longitudinal prospective study at a hospital covered by the Brazilian public health system (SUS) in a patients undergoing corrective femur fracture over the age of 60 years. The protocol was registered in Brazil platform. The Ethics Research Committee approved the study protocol and all patients were informed and agreed to participate in the study. Inclusion criteria were: Normal blood volume, no pre-existing neurological disease, no coagulation disorders, without infection at the puncture site, which did not present agitation, mental confusion and/or delirium, which did not make use of bladder indwelling catheters, with hemoglobin level \>10 g% and that was not in the ICU.

This is a study of the case-control. The hospital performs around 700 surgeries/month, being 250 femoral fractures. Assuming a significance level of 10% and a power of 80%, we obtained the required number of 83 patients in each group. From May to August 2001, 83 subjects 60 years and older admitted consecutively with a femoral neck or intertrochanteric fracture attributable to a conventional conduct (Group Pre-Acerto) and from September to December 2012, 85 subjects with the same type of fracture undergoing new protocol of perioperative care (Group Post-Acerto) \[[Table 1](#T1){ref-type="table"}\].

###### 

Anesthetic approaches in orthopedic surgery of femur before and after implementation of the project

![](AER-8-156-g001)

Premedication was not used. Monitoring consisted to electrocardiogram, of non-invasive blood pressure, heart rate (HR) and pulse oximetry. After venous cannulation with 18G catheter in the hand or forearm, infusion of Ringer\'s lactate in parallel with 6% hydroxyethyl starch 130/0.4 in 0.9% sodium chloride injection was started. Administered cefazolin 2 g and dexamethasone 10 mg IV.

After sedation with IV ketamine (0.1 μg/kg) and midazolam (1 mg), skin cleansing with chlorhexidine and excess removal, spinal puncture was performed with the patient in sitting position, through the median interspace L~2~-L~3~ or L~3~-L~4~, using a 26G or 27G Quincke needle (B. Braun Melsungen). After observing cerebrospinal fluid confirming the correct position of the needle, 15 mg of 0.5% isobaric bupivacaine were administered in the group before implantation and 7.5-10 mg after project implementation at a rate of 1 mL/15 s. Patients were immediately placed in supine position for surgery. The sensorial blockade and motor blockade were evaluated at 10 min after injection.

Cardiorespiratory parameters were measured every 5 min. Hypotension (a reduction in systolic blood pressure \> 30% when compared to the pressure in the regular ward) was treated with ethylephrine (2 mg IV), while bradycardia (HR \< 45 bpm) was treated with atropine (0.50 mg IV). At the end of surgery, patients received tenoxicam 40 mg and dipyrone 40 mg/kg in 50 mL of Ringer\'s lactate.

The post-operative analgesia was performed through the anterior lumbar plexus block (inguinal) or posterior (psoas compartment) with a neuroestimulator. Obtained the desired contraction, were injected 40 mL bupivacaine 0.25%.

The patient was transferred to the ward and received IV tenoxicam 20 mg 12/12 h, dipyrone 1 g and cefazolin 1 g every 6 h. Data evaluation was carried out in four stages of the study in both groups: Before arrival to the operating room during surgery, PACU and on the ward in the morning of day 1 post-operatively.

Statistical analysis {#sec2-1}
--------------------

The tests used for data analysis were all non-parametric and the Wilcoxon-Mann-Whitney used the variables described in Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}, the Chi-square test with Monte Carlo simulation: The variable used cephalad spread of analgesia in [Table 4](#T4){ref-type="table"} and Fisher\'s exact test used in [Table 5](#T5){ref-type="table"}.

###### 

Demographics dates (mean±SD
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###### 

Days of hospitalization, number of suspension of surgery, time fasting, incidence of hunger and thirst
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###### 

Cephalad spread of analgesia
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###### 

Duration of surgery, use of drains, blocking duration, time to feeding dextrinomaltose in PACU, duration of stay in the PACU, time of oral food reintroduction on the ward and duration of analgesia (mean±SD)
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RESULTS {#sec1-3}
=======

There is no significant difference between the groups with regard to demographic characteristics. The data show that 67.2% of patients were female \[[Table 2](#T2){ref-type="table"}\]. All patients were sedated with intermittent doses of midazolam and ketamine.

The average hospital stay until the day of surgery was significantly shorter after implementation of the project \[[Table 3](#T3){ref-type="table"}\]. There was significant difference in number of surgery suspension \[[Table 3](#T3){ref-type="table"}\]. 76 patients (89.4%) of patients in the post-acerto had not one cancelation, compared with 27 patients (32.5%) pre-project \[[Table 3](#T3){ref-type="table"}\]. The mean fasting time was significantly shorter after implementation of the project, lowering of 13:38 h to \< 3 h \[[Table 3](#T3){ref-type="table"}\]. This reflected that no patient complained of thirst or hunger to reach the operating room.

All patients were submitted to spinal anesthesia and there was no need of general anesthesia. All pre-implantation patients received a fixed dose of 15 mg of 0.5% isobaric bupivacaine. In the post-implantation group, 61 patients received 10 mg and 24 patients 7.5 mg of the same drug. In the 15 mg group cephalad dispersion varied between T~10~ and T~6~, while those that received 10 or 7.5 mg remained between T~12~ and T~10~, with a significant difference \[[Table 4](#T4){ref-type="table"}\]. The difference reflected in a mode of two segments lower (T~11~× T~9~), with significance. All patients presented full motor block in the lower limbs.

There were not a significant difference (*P* = 0.012) in relation to the Ringer with Lactate) received infusion (1.182 ± 247 mL vs. 1.089 ± 173 mL). All patients received 500 mL of 6% hidroxyetilamido a 6%. There was not a significant difference (*P* = 0.836) as to the necessity of blood transfusion (14 vs. 13). The use of a drain (16 vs. 0) in the surgical site was statistically significant \[[Table 5](#T5){ref-type="table"}\].

Bradycardia occurred in tree patients before Acerto implantation against one after the implantation, without significance. Arterial hypotension occurred in 15 patients pre-implantation while in only three patients after the implantation, with a significant difference (*P* = 0.020). All hypotension were easily treated with only one dose of etylefrina.

There was no significant difference in relation to the duration of the surgery. The duration of the spinal block was significantly longer before the implantations of the project. This reflected in longer time in the PACU. The time for the use of dextrinomaltose in the post-implantation group in the PACU remained in 1:18 h. The moment to reintroduce normal meals was longer in the pre-project era. There was not a significant difference in relation to the time of analgesia with the lumbar plexus \[[Table 5](#T5){ref-type="table"}\].

In the pre-implantation time, four male patients needed a catheterization to void. No patient in the study group went to the ICU. In the first pain observation evaluation, no patient presented mental confusion. No nausea or vomiting occurred in the study group. All 85 patients after the implantation of the project were ready for discharge in the first post-operative day.

DISCUSSION {#sec1-4}
==========

The elderly represent the fastest-growing population in the World. The concept of fast-track surgery, also called enhanced recovery after surgery or multimodal surgery involves using various strategies to facilitate better conditions for surgery and recovery in an effort to achieve faster discharge from hospital and more rapid resumption of normal activities after both major and minor surgical procedures, without an increase in complications or readmissions. The implantation of the project reduced the time spent in Hospital before the surgery, the time of pre-operative fasting, the number of canceled surgeries, the time spent in the PACU and the reintroduction of their meals in the infirmary. The time of fasting before surgery, the time spent in the PACU and the reintroduction of their meals in the infirmary. The quality of analgesia, immediate return to their meals with dextrinomaltose in 1 h in the PACU and a free diet in 6 h after surgery contributed for the chances in the protocol formerly used in the Hospital. All 85 patients had conditions for discharge in the first morning after surgery.

Because they were all elderly, well over 60 years, the pre-anesthetic interview took place in the 1^st^ day, in the presence of their relatives who received detailed explanation of the project, to reduce the anxiety of them all. Due to the number of cancelation before the establishment of the project, this question was the most important for all familiars: Will the surgery be postponed? Preparing for the surgery, the patient brings with him/her a great deal of expectations and doubts with respect to what will happen. All his worries concern his/her surgery and fear its cancelation.\[[@ref3][@ref13][@ref14]\] The cancelation rate in a University Hospital devoted to secondary assistance was 19.91%.\[[@ref13]\] In this study, in the pre-implantation time, only 27 (32.5%) had their surgery done. The implantation of the project raised this number to 76 (89.4%) patients, almost 3 times the previous number. The other way, the number of canceled surgery reduced drastically.

The surgical trauma generates a variety of problems in the elderly, contributing to increase the number of complication and the stay in hospital.\[[@ref3]\] The optimization of the perioperative components of individual care result in economy or cost reduction.\[[@ref4]\] The improvement in the perioperative period reduced the length of hospital stay after total hip replacement (THR) and total knee arthroplasty, with a stay of 3 days in various departments.\[[@ref3]\] It is well-known that patients with a hip fracture and stay in bed develop infection, deteriorate their nutritional state and develop chronic pain. The implantation of this project in a SUS Hospital reduced a stay of 24 days to \<½ time, before the surgery.

The majority of the Anesthesiologist Societies recommend a fasting time of clear liquids of 2 h and 6 h for a light meal.\[[@ref11]\] Unfortunately, anesthesiologists demand a fasting time of over 8 h. Another aspect is the lengthening of the fasting time due to delayed surgeries in the afternoon schedule or because of lack of material. One important aspect of this study is the mean time of fasting found among patients before implantation of the project around 14 h that was a bit shorter than the 16 h in the General Surgery Department.\[[@ref10]\] During implantation of the Project, this mean time was six fold reduced (2:48 h). The reduction of the fasting time erased the sensation of hungry at the door of the operating room. No patient referred to hunger or thirst after dextrinomaltose before surgery, whereas 62 patients referred hunger and 72 referred thirst in the old system of fasting from 8:00 pm the night before. The fasting time reduction did not cause nausea or vomit during the surgery after implantation of the protocol.

All patients from the pre-implantation period were submitted to spinal anesthesia with a fixed dose of 15 mg of 0.5% isobaric bupivacaine The knowledge of the orthopedic team of only experienced professionals was very important for the decision to reduce the total dose of isobaric 0.5% bupivacaine. With the adherence of some orthopedics to the project it was possible to reduce the bupivacaine dose to 10 or 7.5 mg of isobaric bupivacaine, providing a lesser incidence of hypotension, shorter duration of the block, shorter stay in the PACU.

The incidence of arterial hypotension was 18% with 15 mg, reducing to 3.5% with the new doses of 10 and 7.5 mg. Furthermore bradicardia reduced its appearance with smaller dose. The use of colloid (6% hydroxyethylamide) during the whole procedure contributed for the reduction in the incidence of arterial hypotension, even in cases of THR.\[[@ref16]\] Another important fact: With the rigorous inclusion criteria, there were 14 patients (16.1%) that needed blood transfusion before implantation. Post-implantation of the protocol, similar result to the 17% in THR.\[[@ref15]\]

The dose of 15 mg of 0.5% isobaric bupivacaine provided a mean time of block of 3:35 h. The reduction of the dose to 10 and then to 7.5 mg of the same solution decreased this mean time to 2:30 h, a reduction of 32% in the blocking time. This way, the time for feeding with dextrinomaltose in the PACU shortened to the mean time of 1:18 h. This fact also resulted in a 36% decrease in length of stay in the PACU.

Utilization of dextrinomaltose in the PACU at the resolution of the block in the group post-implantation did not cause nausea or vomit and allowed the introduction of a free diet about 6:22 h after block. A recent metaanalysis demonstrated that early feeding in gastrointestinal surgery can be conducted with lesser risk with potential benefits to the patients, such as early discharge, lesser incidence of infectious complication and reduced cost.\[[@ref16]\] This study showed that in orthopedics, when all gastrointestinal tracts tends to be normal, early feeding generates greater satisfaction to patients and family members and does not cause an increase of nausea and vomit.\[[@ref17]\]

The efficacious relief of the post-operative pain is a pre-requisite to a better recovery and a fundamental part to the success in the implantation of a project of acceleration of Hospital discharge.\[[@ref3][@ref4][@ref10]\] Due to this, a protocol of regional anesthesia must be developed and applied, not only for surgery but also for post-operative analgesia, to reduce intrathecal opioids. Regional anesthesia provides surgical anesthesia as much post-operative analgesia, reducing intrathecal opioids that can cause nausea/vomits, respiratory depression, vomit and pruritus. In this project, spinal anesthesia was employed for the surgical procedure and analgesia was provided with a lumbar plexus block (inguinal or lumbar) with bupivacaine. The mean duration of analgesia was 22 h in both groups. With the dose employed, all patients presented residual analgesia next day to the surgery, although no one presented a motor block. The mean duration was 22 h in both groups. The better pain control allow patients to return to their activities such as eat, drink, take a bath or dress themselves, as also return to social life as soon as possible. Patients were given food and drink around 6 h after surgery, since in the presence of their families in the ward, after removal of the IV hydration.

Urinary retention increase with ageing, being 2.4 times in patients above 50 years, being 4.7% in men when compared to 2.9% in women.\[[@ref18]\] The incidence varies with the type of surgery and transoperative hydration.\[[@ref19]\] Urinary retention frequently occurs in patients when spinal morphine is administered and there is not a difference between doses and necessity of catheterization.\[[@ref19]\] The Acerto Project did not utilize opioids in spinal anesthesia to avoid catheterization, what was a routine in this type of Hospital before implantation of this project. The same way, during the surgical procedure there was also a restrictive hydration. Only four patients that received a larger dose presented a necessity to catheterize the bladder in the post-operative period. Smaller doses did present urinary retention.

In a recent meta-analysis showed that the closed suction drainage increases the transfusion requirements after elective arthroplasty of the hip and knee and drainage has not great benefits.\[[@ref20]\] Furthermore, the drains can act as a source of contamination and prevent natural buffering effect when the wounds are closed by suture.\[[@ref21]\] Part of the project not to use any type of drainage in the operative field. Thus, we used drains in 16 patients (19.2%) pre-deployment and no patient post-deployment.

Confusion and delirium post-operatively are common in elderly patients after surgical repair of fractures of the femur and hip and is associated with increased mortality.\[[@ref22]\] In this study, there was no confusion and delirium in the assessment on the 1^st^ day post-operatively.

The totality of our patients was admitted to the emergency room and they were hospitalized for a long time in the hospital with an average of 24 days before surgery, before the implementation of the project. After the project the average hospital stay has dropped to 11 days before surgery. For problems inherent in the design some patients remained in the hospital for another day or two.

The concept of "fast-track" or accelerated recovery from surgery has evolved considerably in recent times. The implementation of a new project to accelerate the recovery in orthopedics showed evidence of its benefits. However, there was the widespread implementation of this approach by the medical staff. The difficulties of implementation of this project may be due to lack of knowledge or a reluctance to introduce concepts based on evidence.

The Brazilian Public Health System project has as objective the humanization of any medical treatment. In conclusion, the use of clinical strategies improved length of stay before surgery, the number of suspensions of surgery, the time of fasting, the time of oral food reintroduction, high earlier in elderly patients with hip fracture and return more early to family life, working as a humane treatment to the elderly.
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